Abstract. A table of class numbers and units in cyclic cubic fields with conductor < 4000 has been given by Marie-Nicole Gras [6] . The authors have constructed an extended table for conductor < 16000. The article comprises lists of fields with totally positive fundamental units and fields in which the class group has a Sylow /)-subgroup which is not elementary abelian. We also give statistics about the distribution of class numbers.
Let K be a cyclic cubic field with conductor / and denote by 0 the ring of integers of AT. If a G K, its conjugates are denoted by a, a', a" and the trace and norm by Tr(a) = a + a' + a" and N(a) = aa'a". We can write (1) f= ( A unit T of the ring 0 is called a fundamental unit iff -1, t and t' generate the group of units of 6. We shall further stipulate that It is easy to see that any fundamental unit satisfying (3) must be a conjugate of t so that their minimal polynomial (4) Irr(r,Q) = x2 -Tr(r)x2 + T^t"1)* -1 is uniquely determined. We note that (3) implies |Tr(T_1)| > |Tr(t)|. This can be easily seen as follows. Put í = Tr(-r), q = Tt(t_1) and let S denote the sign of that conjugate of t which has absolute value < 1. Then, S(s -q) < 0 and 8(s + q + 2) > 0, so that |s| > \q\ implies s = -o or j = -a -1. Under these conditions the discriminant of (4) is a square only for s = -4, q = 3, but, in this case, t would not be a fundamental unit.
Tables containing the coefficients of (4) and the class number h of K have been given by M. N. Gras [6] (i) systematically for/ < 4000, (ii) in the cases h = 0 mod 9 and h = 0 mod 4 for 4000 < / < 10000, and (iii) for certain particular families of fields with 4000 < / < 20000. The choice of the parameters a, b in [6] is different from ours, owing to the fact that we have stuck to Hasse's old normalization (2) . Thus, our numbers a, b are the same as -a, 3b in M. N. Gras's notation. In the tables of M. N. Gras there are a number of gaps which have been filled independently by Godwin [2] , whose method is entirely different from ours, and by ourselves. The two results agree exactly.
We have constructed an extended table of the 1906 fields with 4000 < / < 16000. The method employed in the computation is essentially the same adaptation of the Voronoi algorithm that we used in [1] to construct a table of totally real cubic fields. In the cyclic case, the unit lattice in the logarithmic space is hexagonal and, therefore, the reduced units determined by our algorithm are conjugates and thus both fundamental units. In fact, one of our reliability tests is based on calculating both units separately and on checking the equality of the minimal polynomials. A disadvantage of the Voronoi algorithm is the fact that the units produced by it (before the reduction) are excessively large in some cases. In the largest case we have encountered, i.e., (/, a, b) = (15679, -196, 90), the coordinates of these units with respect to the integral basis (1, 6, 6 '} have about 1400 digits while Tr(T-1) has 110 digits. Therefore, an efficient method is needed to deal with the large cases if one wants to pursue the computations further along these lines. There are 921 prime conductors less than 16000 and it seems that in most of the very large cases the conductor is one of them.
Much work has been done on unit signatures (see, e.g., [4] and [5] ). There are 45 cyclic cubic fields with /< 16000 such that t is totally positive, i.e., Tr(r) > 0, Tr(T_1) > 0. These fields and their class numbers h are listed in Table 1 .
Contrary to the general totally real cubic case [1] , the Sylow /»-subgroups of the class group G are elementary abelian for most fields K. This peculiarity of cyclic fields has been elucidated in [10] . In Table 2 we collect all the fields K with / < 16000 such that the ideal class group G oi K has a Sylow /j-subgroup which is not elementary abelian. For / = 7351 and 8563 the structure of G has been determined by Smadja [11] , and for/ = 4711, 5383, 7657 the result follows from [3] .
By p we denote a prime ideal with norm \S(pp)= p, Cl pp is the ideal class containing it, and n' is a conjugate ideal. The symbol ~ indicates equivalence of ideals. Table 3 gives statistics referring to the class numbers h. The numbers at the top of each column are the bounds on the conductor. 2   17  2  4  3  5  2  11  1  1  2  1  2  1  2  1  3  1  1  1  2  1  630  638  636  632  2536 Let t denote the number of ramified primes. It is well-known that the number of ambiguous classes is 3'-1. For h = 27, it is not hard to see that the structure of G (even as a Gal( A^/Q)-module) is determined by t. For t = 2 we have the 10 cases with G = (Z/3Z) © (Z/9Z) listed above. For t = 3 and 4 there are, respectively, 25 and 7 fields with G = (Z/3Z)3. In the latter case the action of Gal(ÄT/Q) on G is trivial, all fields having conductor/ = 15561. 
